Results
noise ratio systematically larger than 10.9 in the WISE band centered at 12µm and larger 170 than ∼20 for the 3.4µm and 4.6µm nominal bands. For all these 75 sources we performed a 171 cross correlation with the major radio, infrared, optical, and X-ray surveys (see Section 5).
172
In the sample of UGSs with γ-ray analysis flags we found 71 γ-ray blazar candidates out in the 2LAC or in the 2FGL. All our γ-ray blazar candidates have a signal-to-noise ratio 189 systematically larger than 10.9 in the WISE band centered at 12µm and larger than ∼20 190 for the 3.4µm and 4.6µm nominal bands. In these case we did not provide any additional 191 radio or X-ray information since it is already present in both the 2LAC and the 2FGL, 192 while a multifrequency investigation has been performed for the remaining 38. Additional
193
IR information for all the AGUs associated will be discussed in Section 5.2.
Comparison with previous associations

195
The fraction of sources for which we have been able to find a γ-ray blazar counterpart is 196 about ∼15-20% lower than presented in previous analyses of UGSs (Massaro et al. 2012b) 197 and AGUs (Massaro et al. 2012a) , respectively. This difference occurs because a more con-198 servative approach has been adopted in the new parametrization of the locus. We not limit 199 blazar candidates to those having the scores higher than 30% of the entire distribution of in this work as γ-ray blazar candidates were also selected in our previous analysis based on 206 WISE Preliminary data analysis (Massaro et al. 2012b ).
207
We note that only three IR WISE sources have the "contamination and confusion" flag 208 that might indicate a WISE spurious detection of an artifact in all bands (e.g., Cutri et al. 2012) . Finally, we remark that several γ-ray pulsars have been identified since the release of 214 the 2FGL where they were listed as UGSs. However, we tested these UGSs and we did not 215 find any WISE blazar-like counterpart associable to them. Thus, in agreement with other 216 gamma-ray pulsars listed in the the Public List of LAT-Detected Gamma-Ray Pulsars 4 .
217
Correlation with existing databases
218
We searched in the following major radio,infrared, optical and X-ray surveys as well as will be performed in a forthcoming paper (Paggi et al. 2013 ). We also considered NED for 243 additional information.
244
We also searched in the USNO-B Catalog (Monet et al. 2003) for the optical coun-245 terparts of our γ-ray blazar candidates within 3 ′′ .3; this cross correlation will be useful to 246 prepare future follow up observations and the complete list of sources together with their 247 optical magnitudes is reported in Appendix.
248
In Table 2 we summarize all the multifrequency information for the UGS samples,
249
without and with the γ-ray analysis flags, respectively, while all the details are given in in 250 Table 3 and Table 4 . In Table 5 and Table 6 we report our findings the AGUs. In each table   251 we report the 2FGL source name, together with that of the WISE associated counterpart 252 and a generic one from the surveys cited above. We also report the IR WISE colors, the type 253 and the class of each candidate derived by our association procedure, the notes regarding 254 the multifrequency archival analysis, as the optical classification, and, if known, the redshift.
255
In Table 5 and Table 6 , we also indicate if the selected source is the same associated by the 256 2FGL and the 2LAC. Figure 1 shows the 3-dimensional color plot comparing the IR colors 257 of the selected γ-ray blazar candidates with the blazar population that constitutes the locus. 63-355505.9 (left) and WISE J134042.02-041006.8 (right), associated with the Fermi sources 2FGLJ0841.3-3556 and 2FGLJ1340.5-0412, respectively. The black crosses point to the radio counterpart of the γ-ray blazar candidates selected according to our association procedure. They are a clear examples of core dominated radio sources similar to blazars in the radio band also at 1.4 GHz. Contour levels are labeled together with the NVSS peak flux in Jy/beam.
Infrared counterparts
272
In the UGS sample of sources without γ-ray analysis flags, there are 43 WISE candidates 273 with counterparts in the 2MASS catalog: 10 out of 75 are variable infrared sources according 274 to the same criterion previously described.
275
The large majority (47 out 
296
The search for the optical counterparts for UGSs with γ-ray analysis flags was less suc- 
X-ray counterparts
316
In the UGS sample without γ-ray analysis flags, only 3 objects have X-ray counterparts 
322
In the UGS list of sources with γ-ray analysis flags, there is only a single object detected 
Summary and conclusions
352
A new association method has been recently developed on the basis of the striking 353 discovery that γ-ray emitting blazars occupy a distinct region in the WISE 3-dimensional Col. (1) 
366
We present the complete list of γ-ray blazar candidates found using the WISE observa-367 tions. We also perform an extensive archival search to see if the sources associated with our 368 method, show additional blazar-like characteristics; as for example the presence of a radio 369 counterpart and/or of a spectrum that could be featureless as for BZBs or similar to those 370 of broad-line quasars as generally occurs in BZQs.
371
We found 62 γ-ray blazar candidates for the UGS without any γ-ray analysis flag and 
375
A significant fraction (i.e., ∼ 36%) of the WISE sources associated with our method 376 with UGSs have a radio counterpart, more than 50% are also detected in the 2MASS cat-377 alog as generally occurs for blazars, and more than ∼10% appear to be variable accord-
378
ing to the WISE analysis flags (Cutri et al. 2012) . Notably, all the sources for which an 379 optical spectrum was available in literature clearly show blazar-like features, being either 380 featureless or having broad emission lines typical of quasars, the only exception being SDSS 381 J015910.05+010514.5, one of the counterparts associated with 2FGLJ0158.4+0107. As gen-382 erally expected for γ-ray blazars a handful of the selected candidates are also detected in the 383 X-rays. A deeper investigation of their X-ray counterparts will be addressed in a forthcoming 384 paper (Paggi et al. 2013 ). All the γ-ray blazar candidates selected with our association pro-385 cedure appear to be extragalactic in nature; moreover our selection seems not to be highly 386 contaminated by any class of non-blazar-like sources, as for example obscured quasars or 387 Seyfert galaxies.
388
Our results are in good agreement with those based on different statistical approaches like the Classification Tree and the Logistic regression analyses (Ackermann et al. 2012) . In 390 particular, 23 out of 28 UGSs that we associate to a γ-ray blazar candidate are also classified 391 as active galaxies by the above methods at high level of confidence.
392
For UGSs associated with a pulsar in the 2FGL analysis as reported in the Public List
393
of LAT-Detected Gamma-Ray Pulsars (see Section 2.1), we did not find any WISE γ-ray 394 blazar candidate, confirming the reliability of our selection procedure. We provide a list 395 of the UGSs for which we did not find any γ-ray blazar candidates using either the new 396 improved method or the old parametrization (i.e., less conservative), within their positional 397 uncertainty regions at 95% level of confidence. This list of Fermi sources reported in Table 7 398 could be useful for follow up observations aiming at discover new pulsars or to constrain 
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We thank the anonymous referee for useful comments that led to improvements in the In Tables 8, 9 , 10 and 11, we report the magnitudes of the optical counterpart uniquely 528 found within 3 ′′ .3, for all the γ-ray blazar candidates, selected according to our association 529 procedure. This information permits us to optimize the strategy for the future follow up 530 optical observations needed to clarify the nature of the selected sources and to determine 531 their redshifts via spectroscopy. 
